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SPECIFICATION 

TITLE OF THE INVENTION 

A Grounding Terminal Fitting 

CLAIMS 

1. A grounding terminal fitting made of a metallic plate material 
stamped out into a specified shape, comprising: 

a substantially flat terminal main body, 

a substantially flat coupling portion extending from the outer peripheral 
edge of the terminal main body, and 

a wire crimping portion further extending from an extending end of the 
coupling portion, 

wherein the coupling portion comprises a reinforcing means formed by 
folding reinforcing plates. 

2. A grounding terminal fitting according to claim 1 , wherein: 

the grounding terminal fitting can be assembled with an other grounding 
terminal fitting comprising a substantially flat terminal main portion and a 
locking portion standing up at the front side from the outer peripheral edge of 
the terminal main portion by a distance substantially equal to the thickness of 
the terminal main portion, 

the terminal main body is made to have a layered structure by folding a 
single placeable plate continuous with the reinforcing plates, thereby having the 
same thickness as the terminal main body of the assembling-end grounding 
terminal fitting, 
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the layered terminal main body is formed with a locking piece standing 
up at the front side from the outer peripheral edge of the terminal main body by 
the same distance as the locking portion of the assembling-end grounding 
terminal fitting, and 

with the grounding terminal fitting assembled with the other grounding 
terminal fitting, the terminal main portion of the assembling-end grounding 
terminal fitting is held between the front surface of the terminal main body and 
the locking piece or the terminal main body is held between the front surface of 
the terminal main portion of the assembling-end grounding terminal fitting and 
the locking portion of the assembling-end grounding terminal fitting. 

3. A grounding terminal fitting according to claim 1 or 2, wherein the 
reinforcing plate is folded at lateral edges of the coupling portion. 

4. A grounding terminal fitting according to any one of claims 1 to 3, 
wherein the coupling portion is formed with side walls standing up along lateral 
edges thereof. 

5. A grounding terminal fitting according to claim 3, wherein the 
coupling portion is formed with side walls standing up along the lateral edges 
thereof, and the side walls and the reinforcing plates are continuous with each 
other along the lateral edges of the coupling portion. 

6. A grounding terminal fitting according to claim 4 or 5, wherein the 
wire crimping portion is in the form of such a barrel that crimping pieces stand 
up from lateral edges of a bottom plate continuous with the coupling portion, 
and the crimping pieces and the side walls are continuous with each other 
along the lateral edges of the coupling portion. 
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7. A grounding terminal fitting according to any one of claims 1 to 6, 
wherein the coupling portion is formed with a narrow rib-shaped reinforcing 
portion extending along the extending direction of the coupling portion by 
embossing. 

DETAILED DESCRIPTION OF THE INVENTION 
[0001] 

[Technical Field of the Invention] 

The present invention relates to a grounding terminal fitting. 

[0002] 
[Prior Art] 

A terminal fitting shown in FIG. 10 is known as a grounding terminal 
fitting. This is formed by bending a metallic plate material stamped out into a 
specified shape and having a specified thickness, and comprised of a flat 
terminal main body 101 and a wire crimping portion 102 formed at the leading 
end of an extending portion from the outer peripheral edge of the terminal main 
body 101. A coupling portion 105 couples the terminal main body 101 and the 
wire crimping portion 102. The wire crimping portion 102 takes such a shape 
called an „open barrel" in which a pair of crimping pieces 104 stand up from the 
opposite lateral edges of a bottom wall 103 continuous with the terminal main 
body 101. A wire (not shown) is placed on the bottom wall 103 and the 
crimping pieces 104 are plastically deformed in such a manner as to wrap the 
wire, whereby the wire crimping portion 102 is crimped into connection with the 
wire. 
[0003] 
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[Problem the Invention Seeks to Solve] 

In recent years, wires of wiring harnesses have been requested to have 
a smaller diameter. Wires to be connected with grounding terminal fittings are 
no exception. However, the grounding terminal fitting provided with the wire 
crimping portion 102 as above experiences a problem peculiar thereto in the 
case that the diameter of the wire is reduced. Since the crimping pieces 104 of 
the wire crimping portion 102 become more difficult to bend as the thickness 
thereof increases, the minimum diameter of the wires to be connected are 
restricted by the thickness of the crimping pieces 104. If the wire is too thin in 
relation to the thickness of the crimping pieces 104, fastening forces of the 
crimping pieces 104 to the wire are reduced, which leads to a reduction in the 
contact reliability of the grounding terminal fitting and the wire. 
[0004] 

In order to deal with thinner wires, the thickness of the crimping pieces 
104, i.e. the thickness of the entire grounding terminal fitting may be reduced. 
However, reduced thickness means a reduction in the strength of the grounding 
terminal fitting. Thus, considering the fact that the grounding terminal fitting is 
normally handled while being exposed without being accommodated in a 
housing, there is a possibility that the grounding terminal fitting is easily 
deformed or broken by an other member if the thickness is reduced. 
Particularly, stress is likely to concentrate on the coupling portion 105 coupling 
the terminal main body 101 fixed to a mounting end on which the grounding 
terminal fitting is to be mounted and the wire crimping portion 102, hence, the 
coupling portion 105 is likely to be deformed or broken. 
[0005] 
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The present invention was developed in view of the above problem and 
an object thereof is to provide a grounding terminal fitting which has a 
sufficiently strong coupling portion between a terminal main body and a wire 
crimping portion even if being thinned. 
[0006] 

[Means to Solve the Problem] 

In order to accomplish the above object, the invention according to claim 
1 is directed to a grounding terminal fitting made of a metallic plate material 
stamped out into a specified shape, comprising: 

a substantially flat terminal main body, 

a substantially flat coupling portion extending from the outer peripheral 
edge of the terminal main body, and 

a wire crimping portion further extending from an extending end of the 
coupling portion, 

wherein the coupling portion comprises a reinforcing means formed by 
folding reinforcing plates. 
[0007] 

The invention according to claim 2 is characterized in that, in the 
grounding terminal fitting according to claim 1 : 

the grounding terminal fitting can be assembled with an other grounding 
terminal fitting comprising a substantially flat terminal main portion and a 
locking portion standing up at the front side from the outer peripheral edge of 
the terminal main portion by a distance substantially equal to the thickness of 
the terminal main portion, 
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the terminal main body is made to have a layered structure by folding a 
single placeable plate continuous with the reinforcing plates, thereby having the 
same thickness as the terminal main body of the assembling-end grounding 
terminal fitting, 

the layered terminal main body is formed with a locking piece standing 
up at the front side from the outer peripheral edge of the terminal main body by 
the same distance as the locking portion of the assembling-end grounding 
terminal fitting, and 

with the grounding terminal fitting assembled with the other grounding 
terminal fitting, the terminal main portion of the assembling-end grounding 
terminal fitting is held between the front surface of the terminal main body and 
the locking piece or the terminal main body is held between the front surface of 
the terminal main portion of the assembling-end grounding terminal fitting and 
the locking portion of the assembling-end grounding terminal fitting. 
[0008] 

The invention according to claim 3 is characterized in that, in the 
grounding terminal fitting according to claim 1 or 2, the reinforcing plate is 
folded at lateral edges of the coupling portion. 
[0009] 

The invention according to claim 4 is characterized in that, in the 
grounding terminal fitting according to any one of claims 1 to 3, the coupling 
portion is formed with side walls standing up along lateral edges thereof. 
[0010] 

The invention according to claim 5 is characterized in that, in the 
grounding terminal fitting according to claim 3, the coupling portion is formed 
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with side walls standing up along the lateral edges thereof, and the side walls 
and the reinforcing plates are continuous with each other along the lateral 
edges of the coupling portion. 
[0011] 

The invention according to claim 6 is characterized in that, in the 
grounding terminal fitting according to claim 4 or 5, the wire crimping portion is 
in the form of such a barrel that crimping pieces stand up from lateral edges of 
a bottom plate continuous with the coupling portion, and the crimping pieces 
and the side walls are continuous with each other along the lateral edges of the 
coupling portion. 
[0012] 

The invention according to claim 7 is characterized in that, in the 
grounding terminal fitting according to any one of claims 1 to 6, the coupling 
portion is formed with a narrow rib-shaped reinforcing portion extending along 
the extending direction of the coupling portion by embossing. 
[0013] 

[Functions and Effects of the Invention] 
invention according to claim 1> 

By taking the construction as defined in claim 1 , a portion likely to be 
deformed and broken can have a sufficient strength even if being thinned to 
facilitate a bending operation. In other words, the wire crimping portion and the 
like are made easy to bend by using a thinner plate material, whereas a 
sufficient strength is secured by folding the reinforcing plates at the coupling 
portion located between the terminal main body and the wire crimping portion 
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and required to have a strength. This makes it possible to set a suitable 

thickness for each part. 

[0014] 

invention according to claim 2> 

According to claim 2, the inventive grounding terminal fittings can be 
assembled while being placed one over the other, and the inventive grounding 
terminal fitting can also be assembled with the other grounding terminal fitting 
while being freely placed one over the other. By taking such a construction, a 
terminal fitting having a single-plate terminal main portion having substantially 
the same thickness as the terminal main body of the inventive grounding 
terminal fitting can be assembled with the inventive grounding terminal fitting, 
thereby making it possible to assemble a plurality of grounding terminal fittings 
formed of plate materials having different thicknesses. More specifically, if a 
terminal fitting made of a thicker plate is crimped into connection with a thicker 
wire, a terminal fitting made of a thinner plate is crimped into connection with a 
thinner wire and these terminal fittings take the constructions as defined in 
claim 2, the thickness of the terminal main body can be made equal to that of 
the terminal main portion of the grounding terminal fitting made of the thicker 
plate and these two terminal fittings can be assembled with each other. 
[0015] 

invention according to claim 3> 

By taking the construction as defined in claim 3, the coupling portion 
particularly requiring reinforcement can be effectively reinforced without 
providing a separate member or taking a complicated construction since the 
reinforcing plates and the coupling portion are integrally formed. 
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[0016] 

invention according to claim 4> 

If the side walls are provided together with the reinforcing means as 
defined in claim 4, the reinforcing effect is further enhanced since an other 
reinforcing construction is formed in addition to the above reinforcing means. 
[0017] 

invention according to claim 5> 

If the side walls and the reinforcing plates are continuous with each other 
along the extending direction as defined in claim 5, a sufficient strength can be 
secured by not locally reducing a strength at boundaries between the side walls 
and the reinforcing plates. Therefore, even the boundary portions where 
stresses are likely to concentrate can be effectively prevented from being 
deformed or broken. 
[0018] 

invention according to claim 6> 

If the crimping pieces of the wire crimping portion and the side walls are 
so formed as to be continuous with each other as defined in claim 6, the 
boundary portions between them can be continuously reinforced and, therefore, 
can have a higher strength. 
[0019] 

invention according to claim 7> 

If the rib-shaped reinforcing portion is provided along the extending 
direction by embossing as defined in claim 7, the reinforcing effect by the 
reinforcing means can be further enhanced by a simple working method. 
[0020] 
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[Embodiments of the Invention] 
<First Embodiment 

A first embodiment of the present invention is described with reference 
to FIGS. 1 to 7. 

First, elements of a grounding terminal fitting 10 according to the first 
embodiment of the present invention are described. 

As shown in FIG. 3, the grounding terminal fitting 10 according to this 
embodiment is formed by bending a metallic plate material stamped out into a 
specified shape, and is roughly comprised of a substantially flat terminal main 
body 13 formed with a round bolt hole 12 in the center, a substantially flat 
coupling portion 16 extending from the outer peripheral edge of the terminal 
main body 13, and a wire crimping portion 17 in the form of an open barrel 
extending further from an extending end of this coupling portion 16. In this 
embodiment, a side where the coupling portion 16 extends from the terminal 
main body 13 is referred to as back side (left side in FIG. 3), a side opposite 
therefrom is referred to as front side (right side in FIG. 3), and a direction 
normal to forward and backward directions in a plane parallel with the principal 
front surface of the terminal main body 13 is referred to as the widthwise 
direction of the grounding terminal fitting 10. Further, the front side of the 
grounding terminal fitting 10 is a side where a wire is to be placed (side shown 
in a plan view of FIG. 3), and the rear side thereof is a side opposite from the 
front side. 
[0021] 

First, the terminal main body 13 is described. The terminal main body 13 
having such a flat shape as shown in FIG. 3 takes a layered structure by folding 
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a metallic plate material having a shape as shown in FIG. 7 to place one part 
and the other part of a single plate continuous with a second reinforcing plate 
26 one over the other. In other words, the single-plate metallic plate material as 
shown in FIG. 7 is folded along a folding line (broken line) between an 
placeable part 50A and a lower part SOB on which the placeable part 50A is to 
be placed, whereby the lower part 50A is placed over so as to form an upper 
plate 13A of the terminal main body 13 and the second reinforcing plate 26. 
Thus, the terminal main body 13 takes a double-layered structure of the upper 
plate 13A and a lower plate 13B. 
[0022] 

Further, as shown in FIG. 3, the terminal main body 13 includes a 
annular portion 19 having a substantially circular shape concentric with the bolt 
hole 12, and a rotation preventing portion 14 projecting from the outer 
peripheral edge of the annular portion 19 forward in flush with the annular 
portion 19. The rotation preventing portion 14 is formed with a rotating 
restricting piece 14A insertable into a rotation preventing hole formed in an 
other grounding terminal fitting to prevent the rotation of this grounding terminal 
fitting 10, and a rotation preventing hole 14B into which the rotation preventing 
piece formed in the other grounding terminal fitting is insertable to prevent the 
rotation. 
[0023] 

As shown in FIGS. 3 and 4, locking pieces 15 having an inverted L- 
shape and standing up at the front side are formed at a right-front position and 
a left-back position of the outer peripheral edge of the annular portion 19 at the 
opposite sides of the bolt hole 12 along radial direction. In this embodiment, 
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each locking piece 1 5 has a layered structure comprised of a portion standing 
up from the upper plate 13A of the terminal main body 13 and a portion 
standing up from the lower plate 13B. In the two locking pieces 15 facing each 
other along radial direction, the standing-up portions from the lower plate 13B 
hold the upper plate 13A and the standing-up portions of the locking pieces 15 
from the upper plate 13A in facing directions, thereby restricting relative 
movements of the upper plate 13A with respect to the lower plate 13B in the 
directions of plane (directions parallel with the front surface of the terminal main 
body 13). 
[0024] 

End portions of the locking pieces 15 are bent inward (side toward the 
center of the bolt hole 12 in FIG. 3), and the standing-up portions from the 
lower plate 13B are bent inward to hold the standing-up portions from the upper 
plate 13A between these bent portions and the lower plate 13B, thereby 
restricting relative vertical (direction normal to the front surface of the terminal 
main body 13) movements of the upper plate 13A. In this way, the movements 
of the upper plate 13A with respect to the lower plate 13B along the directions 
of plane and the vertical direction are restricted, whereby the upper plate 13A 
and the lower plate 13B are made into an integral unit while taking the layered 
structure. The rotation preventing portions 14 and the locking pieces 15 as 
above can be formed by applying a specified working after folding the metallic 
plate material as shown in FIG. 7 to form the terminal main body 13 having the 
double-layered structure of the upper and lower plates 13A, 13B. 
[0025] 
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As shown in FIGS. 3 and 4, the wire crimping portion 17 is formed such 
that a bottom plate 17C thereof is continuous and substantially in flush with the 
coupling portion 16 and pairs of crimping pieces 17A, 17B stand up from the left 
and right edges of the bottom plate 17C. One pair of crimping pieces 17A are 
formed to be crimped into connection with a metal wire portion of a wire W (see 
FIG. 5), and one pair of crimping pieces 17B are formed to be crimped into 
connection with a resin insulation portion. As shown in FIG. 5, the crimping 
pieces 17A, 17B are crimped while being plastically deformed to wrap the wire 
W placed on the bottom plate 17C, whereby the wire W is connected with the 
wire crimping portion 17. Thus, the crimping pieces 17A and the bottom plate 
17C are closely attached to the metal wire portion of the wire W, establishing 
an electrical connection. 
[0026] 

Next, the coupling portion 16 is described with reference to FIGS. 3 and 

4. 

As shown in FIGS. 3 and 4, the coupling portion 16 is formed between 
the terminal main body 13 and the wire crimping portion 17 and extends from 
the lower plate 13B of the terminal main body 13 in flush therewith. Further, the 
bottom plate 17C of the wire crimping portion 17 extends at the back side of the 
coupling portion 16 in flush therewith. The lower plate 13B, the coupling portion 
16 and the bottom plate 17C formed in flush with each other are in the form of 
an integral single plate. As shown in the plan view of FIG. 3, the coupling 
portion 16 is formed such that the width thereof is smaller than the diameter of 
the annular portion 19 of the terminal main body 13. Specifically, a transition 
portion 13C extending from the annular portion 19 to the coupling portion 16 is 
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formed at a position of the terminal main body 13 near the coupling portion 16 
such that the width thereof is gradually reduced toward the back, and the 
coupling portion 16 is continuously formed at the back side of the transition 
portion 13C. The coupling portion 16 is comprised of a constant width portion 
16A having a constant width and a reduced width portion 16B which is 
located adjacent to the constant width portion 16A and whose width is made 
narrower than the contact width portion 16A toward the wire crimping portion 17 
(toward the back), and the wire crimping portion 17 is provided at the back side 
of the reduced width portion 16B. In this way, the coupling portion 16 is formed 
such that the width thereof is smaller than the diameter of the annular portion 
19 of the terminal main body 13, and extends from the lower plate 13B in flush 
therewith. Thus, there may be a danger of being deformed or broken. 
However, this coupling portion 16 is provided with a reinforcing means by 
placing reinforcing plates 20, 26 one over the other. 
[0027] 

This reinforcing means includes the first reinforcing plates 20 folded 
back at the left and right edges of the coupling portion 16 and the second 
reinforcing plate 26 extending from the upper plate 13A of the terminal main 
body 13, placed on the coupling portion 16 and tightly held between the first 
reinforcing plates 20 and the coupling portion 16. The second reinforcing plate 
26 is so formed as to extend from the upper plate 13A of the placeable part 
50A as shown in FIG. 7, and is located at the position of the coupling portion 16 
by folding the placeable part 50A. Thereafter, the first reinforcing plates 20 are 
folded back to be placed on the second reinforcing plate 26 to have an 
arrangement shown in FIG. 3. As shown in FIG. 3, the first reinforcing plates 
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20 are folded back at the left and right edges of the front half of the constant 
width portion 16A of the coupling portion 16, and the second reinforcing plate 
26 is prevented from being spaced apart from the coupling portion 16 by being 
pressed by the first reinforcing plates 20, whereby the second reinforcing plate 
26 is stably fixed on the front surface of the coupling portion 16. Since the first 
reinforcing plates 20 are formed substantially over half the area of the constant 
width portion 16A along forward and backward directions in this example, the 
strength of the base end of the coupling portion 16 where stress is likely to 
concentrate is effectively enhanced. An area where the first reinforcing plates 
20 are formed is not limited to the above, and the first reinforcing plates 20 may 
be formed in most or the entirety of the constant width portion 16A along 
forward and backward directions. Alternatively, the first reinforcing plates 20 
may be formed at the middle part or at the back side of the constant width 
portion 16A along forward and backward directions. 
[0028] 

The coupling portion 16 is formed with side walls 22 standing up along 
the left and right edges. Each side wall 22 stands up substantially vertically 
from the front surface of the coupling portion 16, and is comprised of a 
horizontal portion 22A whose upper edge is substantially parallel with the front 
surface of the coupling portion 16 and an inclined portion 22B whose upper 
edge is inclined such that a distance to the front surface of the coupling portion 
16 is gradually reduced toward the front. The upper edge of the horizontal 
portion 22A is located higher than the upper surface of the second reinforcing 
plate 26. On the other hand, the height of the inclined portion 22B is reduced 
toward the front, and the upper edge of the side wall 22 at the front end of the 
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inclined portion 22B is located substantially at the same height as the upper 
surface of the second reinforcing plate 20. The second reinforcing plates 20 
are provided adjacent to the front ends of the inclined portions 22B. Further, as 
shown in FIG. 3, the horizontal portions 22A are so formed as to extend from a 
position of the constant width portion 16A near the back end, stretch over the 
constant width portion 16A and the reduced width portion 16B along forward 
and backward directions, and reach the position of the wire crimping portion 17 
so as to extend over the entire reduced width portion 16B. The inclined 
portions 22B are formed in a substantially middle area of the constant width 
portion 16A along forward and backward directions, and extends from a 
substantially middle position of the constant width portion 16a or a position 
thereof slightly toward the front than the middle to a position toward the back 
end. 
[0029] 

As shown in FIG. 3, a dimension of the area where the side walls 22 are 
formed along forward and backward directions is set longer than a dimension of 
the area where the first reinforcing plates 20 are formed along forward and 
backward directions. The forming area of the side walls 22 is not limited to the 
above. The first reinforcing plates 20 may be made longer than or about as 
long as the side walls 22 along forward and backward directions. 
[0030] 

As shown in FIG. 4, the side walls 22 and the folded portions of the first 
reinforcing plates 20 are continuous with each other along the side edges of the 
coupling portion 16, and the crimping pieces 17A of the wire crimping portion 17 
and the side walls 22 are also continuous with each other along the side edges 
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of the coupling portion 16 (specifically, the horizontal portions 22A and the 
crimping pieces 17A are continuous with each other). By forming the 
reinforcing plates 20, 26, the side walls 22 and the crimping pieces 17A 
continuous with each other in this way, the local concentration of stresses on 
boundary portions between these can be prevented. Thus, the boundary 
portions will be neither bent nor abraded and are strong against impacts, loads, 
etc. Further, as shown in FIG. 3, the left and right side walls 22 and the first 
reinforcing plates 20 also possess an effect of preventing widthwise movements 
of the second reinforcing plate 26. 
[0031] 

Next, an other grounding terminal fitting (assembling-end terminal fitting 
30) with which the grounding terminal fitting 10 can be assembled and an 
assembling construction for these terminal fittings are described with reference 
to FIGS. 1 and 2. 

As shown in a perspective view of FIG. 1 and a plan view of FIG. 2, a 
case where the grounding terminal fitting 10 and the other grounding terminal 
fitting 30 (hereinafter, also referred to as „assembling-end terminal fitting 30) as 
an assembling end are the same type of parts is illustrated here. In other 
words, an assembled construction obtained by placing two grounding terminal 
fittings 10 of the same shape one over the other is the one shown in FIGS. 1 
and 2. Accordingly, similar to the aforementioned grounding terminal fitting 10, 
the assembling-end terminal fitting 30 is comprised of a substantially flat 
terminal main portion 33 (corresponding to the terminal main body 13), and 
locking portions 45 (corresponding to the locking pieces 15) standing up at the 
front side from the outer peripheral edge of the terminal main body 33 by a 
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distance substantially equal to the thickness of the terminal main body 33. In 
order to be distinguished from the terminal main body and the locking pieces of 
the grounding terminal fitting according to the present invention, they are 
referred to as the terminal main portion and the locking portions in the other 
grounding terminal fitting. 
[0032] 

In this assembled state, the rear surface of the terminal main body 13 of 
the grounding terminal fitting 10 is held in close contact with the front surface of 
the assembling-end terminal fitting 30, and this assembling-end terminal fitting 
30 is attached to an unillustrated mount member for grounding, whereby the 
grounding terminal fittings 10, 30 and the mount member for grounding are 
electrically connected. The mount member for grounding is, for example, such 
that an internally threaded hole is formed in an electrically conductive member 
(metallic plate member, etc.). The grounding terminal fitting 10 can be fixed to 
the mount member for grounding by inserting a bolt through a bolt hole 12 of 
the grounding terminal fitting 10 and engaging it with the internally threaded 
hole. 
[0033] 

The two grounding terminal fittings 10, 30 are assembled as follows. 
The terminal main body 13 of the grounding terminal fitting 10 is so placed on 
the upper plate 33 of the assembling-end terminal fitting 30 as to align the bolt 
holes 12, 32, and the grounding terminal fitting 10 is relatively rotated in 
clockwise direction in plan view, whereby an engaging portion 23 (see also 
FIGS. 3 and 4) of the grounding terminal fitting 10 is caused to slip into 
between the terminal main body 33 and the locking portion 45 of the 
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assembling-end terminal fitting 30 and a rotation preventing piece 34A of the 
assembling-end terminal fitting 30 is engaged with the rotation preventing hole 
14B of the grounding terminal fitting 10. In this way, the two grounding terminal 
fittings 10, 30 are so assembled as to be vertically inseparable and have their 
relative movements in rotating direction prevented. 
[0034] 

In this state, the bolt holes 12, 32 are aligned to permit the insertion of a 
bolt through the bolt holes 12, 32 as shown in FIG. 1. Further, the wire 
crimping portions 17, 37 are circumferentially displaced so as not to interfere 
with each other. The grounding terminal fittings 10, 30 thus assembled is fixed 
to the mount member for grounding (not shown) by the unillustrated bolt. 
[0035] 

Next, with reference to diagrams of FIG. 6, the thickness of the terminal 
main body, the heights of the locking pieces 1 5 and locking portions 45 and the 
like are described. 

FIG. 6(a) is a diagram conceptually showing an assembled state of the 
locking portion 45 and the terminal main body 13, wherein the terminal main 
body 13 is set such that an entire thickness Tb (i.e. a total thickness of the 
upper and lower plates 13A, 13B) thereof is substantially equal to a spacing Sa 
between the front surface of the terminal main portion 30 and the locking 
portions 45. By setting the thickness of the terminal main body 13 as above, a 
peripheral portion of the terminal main body 13 is held between the front 
surface of the terminal main portion 30 and the locking portions 45, thereby 
restricting relative vertical movements of the terminal main body 13. Since the 
grounding terminal fitting 10 and the assembling-end terminal fitting 30 are of 
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the same shape, the layered structure may be reversed such that the terminal 
main portion 33 is held between the front surface of the terminal main body 13 
and the locking pieces 15 as shown in FIG. 6(b). The grounding terminal 
fittings of the present invention can be assembled one over the other in a 
desired manner. 
[0036] 

Further, as shown in FIG. 6(c), a thicker grounding terminal fitting 60 
having a terminal main portion 63 made of a single plate having a thickness Tc 
substantially equal to a spacing Sb between the front surface of the terminal 
main body 13 and the locking pieces 15 can also be assembled with the 
grounding terminal fitting 10. In this embodiment, as shown in FIG. 6(c), the 
spacing Sb between the terminal main body 13 and the locking pieces 15 is set 
in conformity with the thickness of the grounding terminal fitting 60 thicker than 
the grounding terminal fitting 30. The thicker grounding terminal fitting 60 has a 
thickness which is twice as large as the thickness Ta (see FIG. 6(a)) of the 
grounding terminal fitting 10 or 30 and takes no layered structure. However, 
the terminal main portion, the locking portions, the wire crimping portion and the 
like can be formed similar to those of the grounding terminal fittings 10, 30. 
[0037] 

Further, converse to the arrangement shown in FIG. 6(c), the grounding 
terminal fitting 10 may be assembled such that the terminal main body 13 is 
held between the terminal main body 63 of the thicker grounding terminal fitting 
60 and the locking pieces 65 as shown in FIG. 6(d). The thickness Ta of the 
grounding terminal fitting 10 is made smaller than the a thickness Tc of the 
thicker grounding terminal fitting 60, i.e. a spacing Sc between the terminal 
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main portion 63 and the locking pieces 65 so that the crimping pieces 17A of 
the wire crimping portion 17 are securely crimped into connection with a thinner 
wire W to secure a contact reliability. In order to compensate for this 
dimensional difference, the metallic plate material is folded in two to double the 
thickness of the terminal main body 13 so as to correspond to the spacing Sc. 
In this way, two grounding terminal fittings (grounding terminal fitting 30 and 
thicker grounding terminal fitting 60) having different thicknesses can be both 
assembled with the common grounding terminal fitting 10. Thus, the grounding 
terminal fitting of the present invention and the other grounding terminal fitting 
can be assembled by being vertically placed one over the other. 
[0038] 

<Second Embodiment 

A second embodiment of the present invention is described with 

reference to FIG. 8. 

The second embodiment differs from the first embodiment in that a 
narrow rib-shaped reinforcing portion 47 extending along the extending 
direction of the coupling portion 16 is formed in the coupling portion 16 by 
embossing. Since the other construction is same as in the first embodiment, no 
description is given on the structure, functions and effects thereof by identifying 
it by the same reference numerals. FIG. 8 shows an example in which the 
second reinforcing plate 26 is embossed to cause the rib-shaped reinforcing 
portion 47 to project to the front side. The first reinforcing plates 20 are 
arranged at the opposite sides of this rib-shaped reinforcing portion 47. The 
form of the rib-shaped reinforcing portion 47 is not limited to the above. Only 
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the coupling portion 16 may be worked or both the second reinforcing plate 26 

and the coupling portion 16 may be worked. 

[0039] 

Although the rib-shaped reinforcing portion projects to the front side in 
FIG. 8, it may project to the rear side. Further, the first reinforcing plates 20 
may be worked to form the rib-shaped reinforcing portion. Furthermore, the rib- 
shaped reinforcing portion may extend up to the terminal main portion 13. In 
any case, the effect of reinforcing the coupling portion 16 is further improved by 
providing such a rib-shaped reinforcing portion, thereby realizing a construction 
quite strong against deformation and bending. 
[0040] 

<Other Embodiments> 

The present invention is not limited to the above described and 
illustrated embodiments. For example, the following embodiments are also 
embraced by the technical scope of the present invention as defined by the 
claims. Beside the following embodiments, various changes can be made 
without departing from the scope and spirit of the present invention as defined 
by the claims. 

(1) Although the two types of the reinforcing plates (first reinforcing 
plates 20 and second reinforcing plate 26) are used as shown in FIG. 9(a) in 
the example of FIGS. 1 and 2, only either one type of the reinforcing plate may 
be used. In other words, only the first reinforcing plates 20 may be placed on 
the front surface of the coupling portion 16 as shown in FIG. 9(b) or only the 
second reinforcing plate 26 may be placed on the front surface of the coupling 
portion 16 without providing the first reinforcing plates 20. 
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(2) The first reinforcing plates 20 in the form of flat plates are folded 
and closely placed on the front surface of the second reinforcing plate 26 or the 
coupling portion 16 as shown in FIGS. 9(a) and 9(b). However, as shown in 
FIG. 9(c), the first reinforcing plates 20 may be curved inwardly with a specified 
curvature. Alternatively, the first reinforcing plates 20 may be folded such that 
an angle between the first reinforcing plates 20 and the coupling portion 16 is a 
specified acute angle as shown in FIG. 9(d). The form of the first reinforcing 

■ 

plates 20 is not limited to the above examples. The first reinforcing plates 20 
may take any form so long as they are vertically held in close contact with the 
coupling portion 16 or overlap the coupling portion 16 while defining a specified 
space therebetween. 

(3) Although the first reinforcing plates are folded at the front side in 
the above examples, they may be folded at the rear side. 

(4) Although the second reinforcing plate is placed on the front side in 
the above examples, it may be placed on the rear side. For example, the 
placeable part 50A shown in FIG. 7 may be folded at the rear side. 

(5) Although the placeable part 50A shown in FIG. 7 is folded to be 
placed in the above examples, another member having a shape similar to the 
placeable part 50A may be placed on the front surface or rear surface of the 
terminal main body 13. 

(6) Although the two grounding terminal fittings are assembled in the 
above examples, three or more grounding terminal fittings are successively 
placed and assembled according to the present invention. In such a case, the 
grounding terminal fittings having two different thicknesses as shown in FIG. 6 
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can be arbitrarily assembled and an order of placing these grounding terminal 
fittings can be arbitrarily set. 

(7) Although the assembling-end terminal fitting 30 having the 
double-layered structure and having the same shape as the grounding terminal 
fitting 10 and the single-layered thick terminal fitting are assembled with the 
grounding terminal fitting 10 in the above examples, the assembling-end 
terminal fittings are not limited to the above and the grounding terminal fitting 
10 can be assembled with grounding terminal fittings having other shapes. For 
example, it can be also assembled with a grounding terminal fitting having a 
multi-layered structure of three or more layers and having a terminal main body 
whose entire thickness is equal to the spacing Sb between the terminal main 
body 13 and the locking pieces 15 (i.e. equal to the thickness of the terminal 
main body 13). 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view showing a state where a grounding terminal 
fitting of a first embodiment is assembled with an other grounding terminal 
fitting, 

FIG. 2 is a plan view showing the state of FIG. 1 , 

FIG. 3 is a plan view showing the grounding terminal fitting of the first 
embodiment, 

FIG. 4 is a side view showing the grounding terminal fitting of the first 
embodiment, 

FIG. 5 is a side view showing a state where a wire is connected with the 
grounding terminal fitting of FIG. 4, 
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FIGS. 6(a), 6(b), 6(c) and 6(d) are partial enlarged diagrams 
conceptually showing locking structures in a state where the grounding terminal 
fitting of the first embodiment and other grounding terminal fittings are 
assembled, 

FIG. 7 is a diagram of a metallic plate material before being bent, 
FIG. 8 is a plan view showing a grounding terminal fitting of a second 
embodiment, 

FIGS. 9(a), 9(b), 9(c) and 9(d) are diagrams showing reinforcing 
structures by a reinforcing plate, and 

FIG. 10 is a plan view of a prior art grounding terminal fitting. 
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LIST OF REFERENCE NUMERALS 



10 


grounding terminal fitting 


13 


terminal main body 


15 


locking piece 


16 


coupling portion 


17 


wire crimping portion 


17A ... 


crimping piece 


20 


first reinforcing plate 


22 


side wall 


26 


second reinforcing plate 


30 


other grounding terminal fitting 


47 


rib-shaped reinforcing portion 
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ABSTRACT OF THE DISCLOSURE 



[Object] 

To provide a grounding terminal fitting which has a sufficiently strong 
coupling portion between a terminal main body and a wire crimping portion 
even if being thinned. 
[Solution] 

A grounding terminal fitting 10 is made of a metallic plate material 
stamped out into a specified shape and comprised of a substantially flat 
terminal main body 13, a substantially flat coupling portion 16 extending from 
the outer peripheral edge of the terminal main body 13, and a wire crimping 
portion 17 further extending from an extending end of the coupling portion 16. 
The coupling portion 16 of the grounding terminal fitting 10 thus constructed is 
provided with a reinforcing means formed by placing first reinforcing plates 20 
and a second reinforcing plate 26 one over the other. 
[Selected Figure] FIG. 1 
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FIG. 6 



i v 45 13 10 

(a) y 1 3A 13B J 



Sa 





(b) 



Sb 




15 

L 



T 

30 



33A 33B 




Ta 
Tb 



f f s 



33A33B 



( C ) 15 ^ 13A13B 13 



Sb 



V] 



L 



59 63 

1/ 



(d) 



65 



t 



\ 



f 0 13A 13B 13 




13 



1Q 



Sc 




13A _ n J 
13B 



60 



7 

63 



FIG. 10 
PRIOR ART 



104 105 




FP03-049US, FP03-050DE 
JP 2002-242335 

r 

[liff] P120383S0A 

[smsj 8^220 

[HWWW^a] H06R 4/66 



CI8IS9#-^] 000183406 
[ttBim 100096840 

052-533-7181 

[SBStfMl 100097032 

[ffi*'Xtt*»3 AST* 

018898 

[tttt&ffi] 21,000 R 

1/31 



FP03-049US, FP03-050DE 
JP 2002-242335 

mmm 1 
vm%x\ mm 1 
vm%x\ ^mm 1 

9715223 



2/31 



FP03-049US, FP03-050DE 
JP 2002-242335 

mm&tti*&, mtm&m. izmvx ti^s mmm* sfcuirfc 

\z & o x v > & 3 h -r z m&m. 1 tzm<D mm^&^o 
mmt^nxu^z:t*nmtT^m^mi^tzitm^m2im(DT--^mm^- 



3/31 



FP03-049US, FP03-050DE 
JP 2002-242335 

Lm&m 6 ©v>rn*>£f3«B©T— xto^Ao 

1 

[0 0 0 1] 

[^©jR-rasa^^] 

[0 0 0 2] 

gpi 0 2 #tsw- ftT 1^ & <> ^u-^ ^©jg^^i 0 1 i:«i£Efii 0 2© 

3J&^ l o 3©jaO{!JJSi*>e>— *t©:^>*gB 1 o 4*i:t)±(ffe^-— ^w^wi/fc 

[0 0 0 3] 

[$PJl#fl?&LJ;5 kt^il] 

^gp i o 2 *m?Lit7-*mi%=f-$iMrz\&, m^^mtLtzm^izr-xm^ 
j p^ttw©^ft'&#£c*o'*nfck m^jE^gpi o 2©*r>/gin 0 4(±f 

jrfgp 1 0 4©iRJSt:J:"3TftiJW*S^*N £V\3*f»£<fc3&©T:$>oT. 

4/31 



FP03-049US, FP03-050DE 
JP 2002-242335 

[0 0 0 4] 

*ig^F*ft: 10 1 i:SSIJE*aJ 10 2 ©|g|£3i#gT 10 5tt, fojjtfiM 
[0 0 0 5] 

[0 0 0 6] 

■ 

tkutz&mm.ttfrt>te*), v&^fotfsDffittttii. z&ffittfcoftfflmtpbm 

[0 0 0 7] 

5/31 



FP03-049US, FP03-050DE 
JP 2002-242335 

v 

[0 0 0 8] 

[00 0 9] 
[0 0 10] 
[0011] 

[00 12] 

m&mi <D&m±, m&m 1 li^s 6 tcgBfKcD&^ic&^-tx buhb^m 

£ tiX V ^ £ 5 tc^^r 3 o 
[0 0 13] 

* 

<a»5f<Jai©^B^> 

6/31 



FP03-049US, FP03-050DE 
JP 2002-242335 

jg L fc&JP * IS^ 1" & £ # "life t & 3 o 

[0 0 14] 

[0015] 
[0 0 16] 

<m3m4<D&w> 

[0017] 

7/31 



FP03-049US, FP03-050DE 
JP 2002-242335 

m&m 50x0 tzmm ^}$&&#&m;fr ft £&t^& t -r *it& ^ n 

[0 0 18] 

[0019] 

[0 0 2 0] 

[fg0J3<Df£ffi<Dfl28S] 

<mimmnm> 



8/31 



FP03-049US, FP03-050DE 
JP 2002-242335 

[0 0 2 1] 

£1\ W**13t^TW5i:v E3©£5&¥»>t££&T<»# 

K7©<fc?&-*fc«fre>&£:&fm*J£> MM#5 0 A£^jf{PJgiS#5 0 

fcl 3#_t*£l 3 A&tTF&l 3 B©2^Sfe^^^rci^h^So 
[0 0 2 2] 

[0 0 2 3] 

^UT. E13^^EI4{3^-rj:^{c N JgttSB 1 9 ®W^£^*££fiugG£;£ 

ttfcl 3(D±S1 3 A J; Dif6±ii s a^Sg%*-rA'fe±A $ »)aJ»i:s T*R 1 3 

«1 3B*>£©jfe-£Jt#>?£B##. ^<D*t|pD?>|pj£±&l 3A&tf^©±t£l 3 
A^^OAZl^i^D^^^tf^^^UTiJt)^ TtRl 3BW^±S1 3 

[0 0 2 4] 

9/31 



FP03-049US, FP03-050DE 
JP 2002-242335 

^flJCiflncaCJ;^' ^©JBMWTtfcl 3B J:0iT'±Kl 3Afr 

£©&^±#«#£&<fr£<^ ±1& 1 3 A©_tT£|p| 1 3 (D^M t. 

a^-T^^fSl) ©1iM^i!j^^*!|-r-5^a^3&:So C0ck5l3. T&13B£*f 

tl3A^ TtRl 3B©2^S^it^^-r^Wl 3^^fi)obfemtc, 
[0 0 2 5] 

0 3StfH4{C^-rcfc3fc, m^ffi#g|517li. ^©J&tKl 7 C£^£g(5 1 6 

t^fbTiiOT-^tc^^-&Si:i:^ti N ^©j&4£ 1 7 C©£;&riiBffflMSfr £ 

-^fCD*->^M-l 7 A. 1 7 B££t>±l:ffcB^T-^£*lT^&o ^©£^ 

tLT^^o ?Ltx El 5 t^-fJ:?i3 N 7 Ctz^g^tifc^W^^ 

UT^3itfJ:^(-^tie>3t3 2/^M-l 7 A, 1 7B£»^B£-B"00#^*ft 

*^W*sm^BE*§P 1 7tjE#^^n^)o dtvicit). 

^/t 1 7 A£j£*Hl 7 CAsm^Wco^JK^^i:?g«U 3 ft £ &mm rTIB i: 
[0 0 2 6] 

&trg|3;5tfl34 *#^UT^lSggP 1 6 (:oi,Miit5c 
0 3 4 iz^tk r> JCs S^gP 1 6 ttSgj^ffc 1 3 1 7 ©US 

tygfiK**L-C* »K mttfo 1 3 ©Tt£ 1 3 B X Q ®— VllZ}£ZfZ>Mmt VXM 

mzn, fr^zommu i 6 <D'&iimw±mmfrmw> 1 7©jgt£i 7 c#®-4* 

£Mtf3BA!£&LT^3o ^nf,Mi:M^n5Ttl3B, 1 6 

. MEtS17Cit — frmte-mRtVZBf&gtiX^Zo ^L"£\ E!3©¥ 

* 

10/31 



FP03-049US, FP03-050DE 
JP 2002-242335 

Ts mm® 1 6 tt*©«#-jaB*fcT5a« 1 6 A t, -cm&M 1 6 Aizm 

femffil 6 A J: t> flfeljEEif d& 1 7{PJj (&#<JW) ic^fr? t3-3tita^< & 

^20, 2 e*mto&t>&tzfimcDffi&^m&mft>tix^% 0 

[0 0 2 7] 

-rmi<DM&U2 0 t, a^^^l 3CD±tel 3 Afr£^*Sg[5 1 6CD±gBS3S;fe 
-£rfc>£ft s -&ogg 1 <Dffi%M 2 0 t^S5 1 6CDP^T*^^ti^>ctd(3^m^tifc 

gfl#5 0AC:fe^T±tfcl 3 A^^^m-raff^tTff^^n^^CDT-fetJs 

(om&m2 o&m2<Dffimim2 6cD±mzmte%>£otz$TbM£ti, m3izm-? 

0)5 1 6 AOtu^t*5t>T. ^CD^M 1 6 A©HU^^[Rj©i5(S^©®fflfC t> 
fz*)Bf$£ti~C^2>tzlt>, JfotKDm^L^T^mm&l 6©^i^©3&g£$jlli 

11/31 



FP03-049US, FP03-050DE 
JP 2002-242335 

[0 0 2 8] 

1 6©^®£ttU5l£d<¥t-£&£7k¥£B2 2At d©7k¥g&2 2Alc*H,iS 

<J>-*-3«fc5*S**-r3*S*«»2 2B#g£W-£*lTl-v£o d©7k¥SB2 2A 

^^^Jvtl^o ffe^ Mf4SB2 2 Bit, mJ5lzfafrolz^ti&ib±&*)M 

o T i> D > ^ ©*g$4gfl 2 2 B © tWCiJ t* £ MSP 2 2 ©±4g^« 

^ M#42B2 2B<DHfj^t^UT^l©^i^2 0#iStt£>*l&ff$Ji£fcLT 
l^£o ^fcs 03 fcqVr<fc"5 t x 7MP352 2 A&s W^bErfilfc^V^ 5£«SB 1 
6 A©&#W £©<£§#>£>> 6A£HN(4>fflSl 6B©Mt^5« 

TBf££*U ££>l-s 46M^1 6 B©£ft:£*>fc?K fro^tJE^gP 1 7 ©{£ 
Btjt-r ££-e©i5Bfc:Tff$ri&<*ix£o #g^SP2 2BH: N Wt&fifa£.& 

Ut, 5616«B1 6 A©i5IS+ntH»tU&rt*nT*0.. ^fleSPl 6A©{^4>ik 

[0 0 2 9 ] 

^©arg^fi©****. Mll©l§&*£2 0*»jgjsa^ti*««©iuSfc^riqi©S^ 

[0 0 3 0] 

^LT, 04©J;5fc£©iftMgB2 2 til©W2 0©*f DSbgBiitt, 



12/31 



FP03-049US, FP03-050DE 
JP 2002-242335 

^xmv^R-om^tzm^^mm^Lx^^ (mfctfjiziz, 2 2 a t * 
*ni 7 A£&m&2>Mm*teT) o z<D£oiz, mms.2 0, 26. mm&2 

2s RViJiytKl 7 A1?mi£Zffif&*te-rzblz& *K Mffiffi 1 6 t *^£E* 
[0 0 3 1] 

01StJ f 0 2$#H^U r-Xffl^^l 0«f^(toI^ffeCDr- 

2 -DCDT—^mm^m 1 0 *mm£ j £Tm^zmmffzmf&&m 1 a via 2 © 

BMX$>2>£m?LZ>o bfc#^T, a&ttSWB^II 3 0 &±7&VtzT-xmm? 
£H1 Otitic. B&^>K©iST^gU3 3 O^Wfcl 3Cffi^-r6S5#) 

[0 0 3 2] 

z(DMmiBmxi±, -r-xm^&mi oizjsvzmttfci 3©«®#© 
fflftftm^&m 3 o (D^mizmm \sx& d s c ©mft^ss^&ji 3 o u& 

13/31 



FP03-049US, FP03-050DE 
JP 2002-242335 

TO<tTOC*t LT S^T- ^ £ £ >l t & -a o 

[0 0 3 3] 

3 2m±&&-&-r%£oizmttftffi : ?&m3 o©±*M3 3©±£;p-xfflasg^ 

ft 1 0 (DV&ttft. 1 3 £Mfcu ^(DT—zm^&M 1 0 £¥®$B#it[I] D ^ft 
fc*8tttE]3££-fr-5;i*:lcJ;tK *©&GUtg&2 3 da3#tflS4&#Sg) 

ftm^&m 3 0 ©iHWffcfilJ 3 3i:^±gP4 5i:cDrafc:»Da*-&*J:i:*fcs 

3 o ommmfflK 3 4 a * r-xraH^ft i o (Dm&MMn i 

4Btc^±^^^>o Ctlfcct^ i7-XfflMI 1 0 , 3 O^T^IcU-n© 
[0 0 3 4] 

2, 3 2iw^;vh^KM^-&^^t* s T#S £-5 t^ot^So *^ffi«P 
.■5 t^ftitfcffST*— XffiSSB^H 1 0 , 30«U m^Vta^jV b tiot7 
[0 0 3 5] 

ia6©WflliEI*#^U Jg?**©f ^StFi^it 1 5 V fl&JtfflS4 5CD 
A *> ± # t> ^ 9 fc -D V> T B& "T 2> o 

in 6 ( a ) ii«ifc» 4 5 i:^-?*^ 1 3 <btmttMm*m&toizm-?mm~c 

1 0 tm^^3 OliiM-CfeSfc^ 06 (b) ©£5 
S3 N $Ittft©^#ifcgff 3 3 Ztifctti&l 3<Dm.m£&ltK 1 5 £<Z>mt:8ktS £ 

14/31 



FP03-049US, FP03-050DE 
JP 2002-242335 

[0 0 3 6] 

ei 6 (c) cD<t^fCx m¥*foi 3<Dmmtm±fri5}i<Dmmsi> 

£ mm bJP£ T c ©-#d£tt*> & £*f^*ffcSB 6 3 3 £UPT-X ffl^ 
?^I6 0$7-^ffl«^l 0(z^LTW{t^Ci:%RT^T'$.S o *mfa 
^(CiJV^Tttx 0 6 (c) (C^fct^tC. Sj^*fta 3tm±frl 5£.comm 

s b ^— xffl^^m 3 o j; !9 <btsm<Dm^mB7— zmffi^&m 6 o ©*s 

7ffl«?^Il OXH:7-Xffl«^I3 OOtJf Ta (El 6 (a) #J$) ©2 

m^£E«gP?5:^{ic:tLt>7'-^M^^M 1 0. 3 0 tmffiizj&mT % Z h&T: 
[0 0 3 7] 

06 (d) ti^-r^a^ 06 (c) t&j&omm, m%^w-T— 

©&JPT c, BP^fflR^ffrSB 6 3 t^JhM- 6 5 t©^£DF^S c <fc 0 < bT 
##1 3 HISS cfcHSMJ-r* 2fgJP©^mfc:i8:;tbT^£o CtT,iz 

[0 0 3 8] 

<m2mmm> 

15/31 



FP03-049US, FP03-050DE 
JP 2002-242335 

£B4 7£ff^bfc0!ltCO^-C^bTl^o LTs ZCD V ^tftfi&SM 7 CDMIM 
izM 0#I£®;**i£1&EE£ftbT^£o U ^sR«9fif» 4 7 t 

2©»5ajR2 6 stHJUeas l 6©)K#£:&£Anx£Srr=fc5tcbTfccU>o 

[0 0 3 9] 

4tiF*ttflSl 3 £T^fi£^3«fc5fc:ff$j£bTfc«fcUo v>ftitUT*)^ d©ct 
[0 04 0] 

(1) HI 210*121 2 ©fcTCtiU 0 9 (a) 5 C 2 o©«3i« 1 ©i^ 

*S2 ost;B2©i^2 6) *m^z>mw&mmvti&, ^m^jt^©^© 

m&Xb&^o flp-fex 09 (b) ©J:-5t:mi(DM^2 0©<^£M*SSG1 6© 

^is±{c«^t>-&^j;a^b-c*.ct<, $g i©«^2 o^isit-r{-^2©M 

(2) il®i^2 0(DBtttm^'Z&, H9 (a) (b) ©£ 

m.2 ^2©M^m2 6xiiioi 6 (omm^M^xmrn^ti^m^ 



16/31 



FP03-049US, FP03-050DE 
JP 2002-242335 

^ffltfjg^nscfca&Ktj*-??*^^ tfei9 (d) (DXoiz, mts&ietn 

( 5 ) ±!B©0iJT-&. ^ 7 fcjj*-T«JB«fi&# 5 0 A**r DjEt1IUiJ&«£fcl^ 

[01] 

[^2] 



17/31 



FP03-049US, FP03-050DE 
JP 2002-242335 

HI 1 ®^®0 
[03] 

[04] 
[05] 

04 t:fel>T«^£EE#L;fcSfi£^-<l!l@0 

[06] 

[07] 

[09] 
[010] 

i o-T—xmm^&m 

1 3 

i 6 -m&& 

1 7 -^JE*gfS ' 
17A-*i/^M- 

2 o - : m i 

2 2 -flusas 

2 6 ...» 2 <Z)|f @M& 

3 0 -ffe 

18/31 



FP03-049US, FP03-050DE 
JP 2002-242335 



4 7-U 7tfM&® 



19/31 



FP03-049US, FP03-050DE 
JP 200Z-242335 



[mi] 



CO 



CO 





.CO 
CO 




CO 



\ 




CM 



CM 
CM 




CM 



CO 




a* \ — ' 

Ktt «?%J? Si I $ 

I rf ig^-R -« cm gtn 

■ • ■ ■ ■ _ ■ • » * ■ 
ocoiocDr-r^ocsicoor^ 



20/31 



FP03-049US, FP03-050DE 
JP 2002-242335 




22/31 



FP03-049US, FP03-050DE 
JP 2002-242335 



[S3] 




23/31 



FP03-049US, FP03-050DE 
JP 2002-242335 




24/31 



FP03-049US, FP03-050DE 
JP 2002-242335 




25/31 



FP03-049US, FP03-050DE 
JP 2002-242335 

[SI 6] 




26/31 



[07] 



FP03-049US, FP03-050DE 
JP 2002-242335 




27/31 



FP03-049US, FP03-050DE 
JP 2002-242335 




FP03-049US, FP03-050DE 
JP 2002-242335 



20 26 16 20 




29/31 



FP03-049US, FP03-050DE 
JP 2002-242335 




30/31 



FP03-049US, FP03-050DE 
JP 2002-242335 

mm 

1 6 1 2 0 J&Zfm 2 ©*t3t« 2 6 &«fa-&to*fc«»©«!i^S 



31/31 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



